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@ Multicut wafer saw process. 



I A method of cutting a plate-like wafer (30), 
particulariy a semiconductor wafer, while re- 
moving a deposited material (32) from along a 
scribe line. The deposited material having a 
width generally greater than the width of the 
saw blade (33). The method tndudes making 
one scribing cut (36) to one side of the scribe 
line, making a second scribing cut (38) to the 
other side of the scribe tine, and making a 
severing cut (39) along the scribe line to dice 
the wafer. 
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BACKGROUND OF THE INVENTION 

The present invention reiates generally to a meth- 
od for cutting a plate-like material and, more specif h 
cally, to a method of cutting a semiconductor wafer 
that contains metal deposits along a scribe line. 

In the manufacture of semiconductor devices, 
multiple semiconductor devices are typically ar- 
ranged on one surface of a round silicon wafer. It Is 
known to separate or dice the multiple semiconductor 
devices with a diamond coated saw blade along the 
scribe line. 

However, semiconductor wafers may have test 
patterns deposited along the scribe line on the sur- 
face of the wafer. These test patterns may be com- 
posed of metal and have a width wider than the width 
of the standard diamond saw blade. After the wafer Is 
cut, metal may remain on the edge of the cut and met- 
al slivers may subsequently become dislodged. The 
slivers can interfere with the operation of the semi- 
conductor device and thus affect the reliability of the 
device. 

SUIWMARY OF THE INVENTION 

The present invention provides a method for cut- 
ting semiconductor wafers that contain test patterns 
on the scribe lines without producing stivers. The 
present inventbn uses multiple scribing cuts to re- 
move the excess test pattern material, followed by a 
severing cut to dice the semiconductor wafer along 
the scribe line and renfK)ve any test pattern material 
that may remain. 

In an embodiment of the present invention, the 
test patterns are removed by scribing cuts made with 
a beveled or V-shaped blade. The semiconductor wa- 
fer is then severed along the scribe line with a stan- 
dard flat surface saw blade. 

A further understanding of the nature and advan- 
tages of the present invention may be realized by ref- 
erence to the remaining portions of the specification 
and the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figs. 1 A and 1 B show a method of cutting a senv 
iconductor wafer according to the prior art; 
Fig. 1 A is a cross sectional view of a semicon- 
ductor wafer cut before being cut; 
Fig. 1 B is a cross sectional view of a semicon- 
ductor wafer after being cut; 
Figs. 2A through 2D show a method of cutting a 
semiconductor wafer according to an embodi- 
ment of the present invention; 

Fig. 2A is a cross sectional view of a semicon- 
ductor wafer before being cut; 
Fig. 2B is a cross sectional view of a semicon- 
ductor wafer after a first scribing cut; 



Fig. 2C Is a cross sectional view of a semicon- 
ductor wafer after a second scribing cut; 
Fig. 2D is a cross sectional view of a semicon- 
ductor wafer after a third severing cut; 
6 Figs. 3A though 3D show a method of cutting a 

semiconductor wafer according to an embodi- 
ment of the present invention; 

Fig. 3A is a cross sectional view of a semicon- 
ductor wafer before being cut; 
10 Fig. 3B is a cross sectional view of a semicon- 

ductor wafer after a first scribing cut; 
Fig, 3C is a cross sectional view of a semicon- 
ductor wafer after a second scribing cut; 
Fig. 3D is a cross sectional view of a semicon- 
15 du ctor wafer after a th ird severing cut; 

Figs. 4A through 4D show a method of cutting a 
semiconductor wafer according to an embodi- 
ment of the present invention; 

Fig. 4A Is a cross sectional view of a semicon- 
20 ductor wafer before being cut; 

Fig. 4B is a cross sectional viewof a semicon- 
ductor wafer after a first scribing cut; 
Fig. 4C is a cross sectional view of a semicon- 
ductor wafer before a second severing cut; 
25 Fig. 4D is a cross sectional view of a semicon- 

ductor wafer after a second severing cut; 
Figs. 5Aand 5B show a method of cutting a sem- 
iconductor wafer according to an embodiment of 
the present invention; 
30 Fig. 5A is a cross sectional view of a semicon- 

ductor wafer cut before being cut; 
Fig. 5B is a cross sectional viewof a semicon- 
ductor wafer cut after being cut 

35 DESCRIPTION OF SPECIFIC EMBODIMENTS 

The examples of specific embodiments of the 
present invention describe making first, second, and 
third cuts in the semiconductor wafer. It should be un- 
40 derstood, however, that these designations are for 
convenience, and should not be taken to mean that 
the cuts must be performed in any defined order. Sim- 
ilarly, the number of cuts can be more or less than 
shown in the specific embodiments described herein. 

45 

Dicing Method According to the Prior Art 

Figs. 1Aand 1B show a prior art method of cutting 
a semiconductor wafer. In Fig. 1A, a semiconductor 

50 wafer 1 0 has a metal test pattern 1 2 deposited on the 
surface of the wafer. The test pattern n^y be depos- 
ited along an area known as a scribe line. Ascribe line 
or street Is the area between semiconductor devices 
where a diamond saw blade 13 will sever or dice the 

55 semiconductor wafer. The saw blade will generally 
have a width less than the width of the scribe line. Typ- 
ically the saw blade has a blade thickness of 1 .2 to 1 .6 
mil. 
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The semiconductor wafer is shown having a layer 
of mounting tape 14 taped to the underside of the wa- 
fer. The mounting tape is attached to a frame (not 
shown) and secures the wafer die both during and af- 
ter the cutting process. The saw biade does not sever 
the mounting tape. 

Fig. 1B shows the semiconductor wafer after it 
has been cut according to the prior art The cut severs 
the semiconductor wafer in the middle of the scribe 
iine creating a groove 16. As the width of the test pat- 
terns may be wider than the saw blade, two portions 
of test pattern 12 remain on the top surface of the wa- 
fer near groove 16. These portions of the test pattern 
may become dislodged as silvers and affect the reli- 
ability of the packaged semiconductor device. This is 
especially true when the test pattern is composed of 
a conducting material because the slivers may short 
out the semiconductor device. 

Multi Cut Dicing Method According to the Present 
Invention 

In an embodiment of the present invention shown 
in Figs. 2A through 2D, two scribing cuts are used to 
eliminate portions of the test pattern and a third sev- 
ering cut dices the wafer, removing whatever portion, 
if any, of the test pattern that remains. 

In Fig. 2A, a semiconductor wafer 30 has a metal 
test pattern 32 deposited along the scribe line on the 
surface of the wafer. A standard flat surface saw 
blade 33 is used to cut the wafer. A mounting tape 34 
is taped to the underside of the semiconductor wafer 
and attached to a frame (not shown). 

A first scribing cut is made in the semiconductor 
wafer on one side of the scribe line to remove a first 
portion of test pattern 32. Fig. 2B shows the wafer af- 
ter the first scribing cut which leaves a groove 36. 
Then a second scribing cut is made in the semicon- 
ductor wafer on the other side of the scribe line to re- 
move a second portion of test pattern 32. The second 
cut leaves a groove 38 and is shown In Fig. 2C. Nei- 
ther the first or second scribing cuts sever the wafer 
and are only intended to renK>ve portions of the test 
pattern outside the width of the saw blade. Thus, the 
first and second cuts may be superficial. 

A third severing cut is then made along the center 
of the scribe line to sever the wafer. Fig. 2D shows the 
wafer after the third cut which leaves a groove 39. The 
cut severs the wafer but does not sever mounting tape 
34. Although the description and figures show the 
third severing cut passing through the wafer, the pres- 
ent invention may also be practiced where the third 
cut does not sever the wafer. The wafer may then be 
broken along the scribe line in any number of ways 
known to those skilled in the art 

The following are an example of machine settings 
for practicing the above-described multi cut dicing 
method: 





cut depth 


max. feed speed 


first cut 
second cut 
third cut 


3 mils 
3 mils 
18.5 mils 


0.5 inisecond 
0.5 inJsecond 
2.5 inisecond 
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These settings are for a standard semiconductor wa- 
fer and may be modified for other uses. 

In another embodiment of the present invention 
shown in Figs. 3 A through 3D, two scribing cuts are 
made with a beveled or V-shaped saw blade to re- 
move the test pattern. A third severing cut is made 
with a standard flat surface blade to sever the wafer. 

In Fig. 3A. a semiconductor wafer 60 has a metal 
test pattern 62 deposited along the scribe line on the 
surface of the wafer. A V-shaped saw blade 63 is used 
to scribe the wafer along the scribe line. A mounting 
tape 64 Is taped to the underside of the semiconduc- 
tor wafer. 

A first scribing cut is made in the semiconductor 
wafer along one half of the scribe line to remove a first 
portion of test pattern 62. Fig. 3B shows the wafer af- 
ter the first scribing cut which leaves a groove 68. 
Then a second scribing cut is made in the semicon- 
ductor wafer along the other half of the scribe line to 
remove a second portion of test pattern 62. The sec- 
ond scribing cut leaves a groove 70 and is shown In 
Fig. 3C. Neither the first or second scribing cuts sever 
the wafer and are only intended to remove the test 
pattern. 

A third severing cut is then made along the scribe 
line to sever the wafer. Fig. 3D shows the wafer after 
the third severing cut The third cut may be made with 
a standard flat surface saw blade 72 leaving a groove 
74. The third cut severs the wafer but does not sever 
mounting tape 64. This embodiment has the advan- 
tage of producing beveled top edges along the scribe 
line. Beveled edges help reduce semiconductor wafer 
chipping. 

In another embodiment of the present invention 
shown In Figs. 4A through 4D, one scribing cut is 
made with a V-shaped saw blade to remove the test 
pattern. The saw blade has a thickness greater than 
the width of the test pattern. A second severing cut is 
made with a flat surface saw blade to sever the wafer. 

In Fig. 4A, a semiconductor wafer 80 has a metal 
test pattern 62 deposited along the scribe line on the 
surface of the wafer. A V-shaped saw btade 83 Is used 
to scribe the wafer along the scribe line. The saw 
blade has a thickness greater than the width of the 
test pattern so only one cut is needed to scribe the 
test pattern. Amounting tape 84 Is taped to the under- 
skie of the semiconductor wafer. 

A first scribing cut is made in the semk:onductor 
wafer to remove test pattern 82. Fig. 4B shows the 
wafer after the first scribing cut which leaves a groove 
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86. Then a second severing cut is made along the 
scribe line to dice the wafer. Fig. 4C shows a flat sur- 
face saw blade 88 may be used to make the second 
severing cut Fig. 4D shows the wafer after the sec- 
ond severing cut which leaves a groove 90. The sec- 5 
ond severing cut severs the wafer but does not sever 
mounting tape 84. This embodiment also has the ad- 
vantage of producing beveled top edges along the 
scribe line which may help reduce semiconductor wa- 
fer chipping. io 

Single Cut Dicing Method According to the Present 
Invention 

The present invention may also be practiced is 
where a single scribing/severing cut is made with a V- 
shaped saw blade which has a thickness greater than 
the width of the test pattern. This method is shown in 
Figs. SA and 5B. 

in Fig. 5A, a semiconductor wafer 100 has a metal 20 
test pattern 102 deposited along the scribe line on the 
surface of the wafer. A V-shaped saw blade 103 is 
used to scribe and sever the wafer along the scribe 
line. As the saw blade has a thickness greater than 
the width of the test pattern, the severing cut can also 25 
scribe the test pattern. A mounting tape 104 is taped 
to the underside of the semiconductor wafer. 

A first scribing/severing cut is made In the semi- 
conductor wafer to remove test pattern 102 and sever 
the wafer. Fig. 4B shows the wafer after the first scrib- 30 
Ing/severing cut which leaves a groove 106. The 
scribing/severing cut severs the wafer but does not 
sever nrraunting tape 104. This embodiment also has 
the advantage of producing beveled top edges along 
the scribe line which may help reduce semiconductor 35 
wafer chipping. 

Conclusion 

The above description of the embodiments of the 40 
invention is intended as illustrative rather than inclu- 
sive. Modification of the invention as to number of 
cuts, surface of the saw blade, depth of the cuts, and 
cutting speed is likely and such modifications are still 
within the intended scope of protection of the inven- 45 
tion which is defined by the following appended 
claims. 



Claims 50 

1. A method of cutting a semiconductor wafer 
(30,60,80) along a scribe line with a saw blade 
(33.63.83), said scribe line being located on a top 
surface of said wafer which has a test pattern 55 
(32,62.82) deposited above said scribe line; said 
method comprising the steps of: 

making at least one scribing cut 



(36.38,68,70,86) into the top surface of said wa- 
fer containing said test pattern and 

making a severing cut (39,74,90) along the 
scribe line to remove the remaining test pattern 
and to sever said wafer. 

2. A method of cutting a semiconductor wafer (1 00) 
along a scribe line with a V-shaped blade (103), 
said scribe line being located on a top surface of 
said wafer which has a test pattern (102) depos- 
ited above said scribe line; said method compris- 
ing the step of making a cut (1 06) into the top sur- 
face of said wafer to both scribe said test pattern 
and sever said wafer; saki saw blade (103) hav- 
ing a thickness greater than the width of said test 
pattern (102). 

3. A method according to daim 1. wherein said sev- 
ering cut (39,74.90) only partially servers said 
semiconductor wafer. 

4. A method according to daim 3. and further conv 
prising the step of breaking said semiconductor 
wafer along said severing cut (39,74.90). 

5. A method according to any one of daims 1 ,3 or 4 
wherein the at least one scribing cut (36,38) is 
made with a saw blade (33), and the width of the 
test pattern remaining after said at least one 
scribing cut (36,38) is not greater than the thick- 
ness of the saw blade (33). 

6. A method according to any one of dalms 1 ,3 or 4 
wherein said at least one scribing cut (68,70,86) 
removes said test pattern. 

7. A method according to any one of daims 1 ,3 or 4 
wherein said at least one scribing cut comprises 
the steps of: nr^lng a first scribing cut (36,68) 
along one side of said scribe line and 

making a second scribing cut (38,70) 
along the other side of said scribe line. 

8. A method according to daim 7, wherein the first 
and second scribing cuts (36,66.38.70) remove 
the test pattern (32,62). 

9. A method according to any of one dalnrts 1 to 8, 
further comprising the steps of applying mount- 
ing tape (34,64,84,104) to the underside of said 
semiconductor wafer (30.60,80,100) prior to the 
cutting thereof. 

10. A method according to claim 9 wherein the sev- 
ering cut (39.74,90,1 06) severs said semiconduc- 
tor wafer (30.60,80.100) without severing said 
mounting tape (34,64.84,104). 
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11. A method according to any one of claims 
1 ,3,4,5,6,7 or 6 wherein said at least one severing 
cut (39, 74) is made with a fiat surface saw biade 
(33,72,88). 

12. A method according to any one of claims 
1 ,3,4,5,6,7 or 8 wherein the scribing and severing 
cuts (68,70,74,86,90) are made with separate 
saw blades (63,72.83,88). 

13. A method according to any one of datms 
1 ,3,4,5,6,7,8 or 12 wherein the at least one scrib- 
ing cut (68,70,86) is made with a V-shaped blade 
(63,83) and the severing cut (74,90) is made with 
aflat blade (72,88). 

14. A method according to any one of claims 1 to 13, 
wherein the scribing and severing cuts 
(36.38,6870,86,39,74.90.106) are made at sub- 
stantially perpendicular angles to the top surface 20 
of said semiconductor wafer (30,60.80,100). 
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